Shock Reducing Footwear 
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BACKGROUND OF THE INVENTION 

This invention relates generally to footwear and is particularly concerned with shoes 
or boots having shock absorbing or cushioning properties. 

Numerous shoe and other footwear designs have been proposed in the past for 
absorbing shock and adding lift, particularly in the athletic shoe field. U.S. Patent No. 
4,817,304 describes footwear with a cushioning sole structure in which a sealed internal 
member in the sole is inflated with gas to form a resilient insert in the heel region of the shoe. 
Various shoe structures have been proposed in the past in which springs are embedded in the 
shoe sole in the heel region or over the entire sole. See, for example, U.S. Patent No. 
5,502,901, No. 5,138,776, No. 4,566,206, and No. 4,592,153. Some of these structures are 
relatively bulky and heavy, or cannot effectively be manufactured. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide new and improved items of footwear 
which have improved shock absorbing properties and which also adds lift and propulsion to 
the foot of a wearer when walking or running. 

Permanent magnets are placed in a cavity in the heel in magnetic opposition so that 
they are repelled from one another and tend to hold the cavity open. These magnetic springs 
act in conjunction with mechanical (coil) springs to dissipate shock and further add lift and 
propulsion to the wearers foot in motion. 

The coil springs and magnets together are designed to support an air-flux gap within 
the sole member at all times. This permits continuous and more effective shock dissipation 
than when the gap is closed, solid or absent under load. 

The springs and magnets work in conjunction to absorb and dissipate load or shock as 
the foot hits the ground, and subsequently as the person rotates from the heel to the ball of the 
foot, both the springs and the magnets will bias the opposing walls of the cavity apart, giving 
lift or propulsion to the shoe wearer. 

The shock absorbing insert of this invention may be used in any type of footwear, such 
as sports/athletic shoes, boots, casual shoes, work shoes, children's shoes, orthopedic shoes, 
sandals and the like. It will significantly reduce shock to the body while walking, running or in 
other types of foot motion, and will add lift and propulsion, thereby reducing fatigue. 



BRIEF DESCRIPTION OF THE DRAWINGS 



In the accompanying drawings, 
Figure 1 is a sectional side elevation of a shock reducing shoe embodying the invention, 
Figure 2 is an exploded view thereof and 
Figure 3 is a perspective view of the shoe. 

Figure 4 is a perspective view of an alternative form of the invention, 

Figure 5 is a rear end view thereof, and 

Figure 6 is a view thereof taken on the plane 6 - 6 in Figure 5. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A shock reducing shoe or boot, shown in Figs. 1-3, includes an upper part 10, 
a lower part 12, and a molded rubber outsole 14, with rare earth super magnets 16 and 
mechanical compression springs 18 disposed between the upper and lower parts 10 and 12. 

While a single pair of magnets is shown, multiple magnet pairs may be used as 
necessary to meet specific biomechanical load needs. The mechanical springs 18 are added as 
desired to supplement the magnetic elements. Their number and exact dimensions and spring 
characteristics are a matter of design choice, which is dependent on the shoe size and the 
weight of the wearer. The springs should be selected such that they will not be fully 
compressed under load during normal motion of the wearer. An ordinary person puts two to 
three times his weight on his foot during motion: if his weight is W and the number of springs 
is n, each individual spring must be able to support a weight or load of 3W/n without 
becoming fully compressed, so there will always be some cushioning of the foot while the 
person is in motion. 

A molded magnet holder 20,22 is provided in each of the parts 10,12 to prevent 
accidental magnet-to-magnet contact and resulting damage. Each magnet holder is preferably 
sized to hold one .920" diameter by .350" thick single magnet. Posts 24 locate the coil springs. 

The upper and lower parts have a tongue-and-groove connection at the toe and similar 
a similar at the arch. These connections resiliently resist fore-and-aft shearing displacement 
between the parts. Each connection comprises a generally planar tongue 28 extending 



substantially perpendicularly from one surface of one of the parts 10, 12 toward the other, and 
a receptacle 30 formed on the other part. The receptacle comprises a groove having 
complementary geometry to that of the tongue, so that the tongue and groove have a snug fit 
when assembled. The tongue and groove provide a large contact area for adhesive which may 
be applied to either part, or both, to make the assembly permanent. 

The drawings show a tongue extending downward from the upper part at the arch, and 
a receptacle extending downward at the toe, but the polarity of either connection could be 
changed if desired. The tongue-and-groove design works to control lateral stability and 
torsional twist under load. 

The upper injection molded part 10 itself is designed to achieve shock reduction, its 
construction and material selection having been optimized by a Finite Element Analysis (FEA). 
The FEA- determined material is preferably Dupont Super Tough (ST) Nylon 8801 or 
Dupont ST Nylon 801, which has a high flexural modulus that allows for substantial flexure or 
depression under load, and returns without losing its shape or form, or breaking. The upper 
part has a thin (.077") wall at the heel, to allow for proper biomechanical deflection under 
dynamic load. This allows the suspension/propulsion spring system to function, while 
maintaining a usable design shape. 

The upper part is thickened to .134" in the ball of the foot area to minimize flexure 
under dynamic load. There is no other mechanical shock system in the ball of the foot area. 
The upper molded part has a .60" thin wall featherline perimeter on its top side that acts as a 
template guide for glue attachment of a shoe upper. In addition, a .60" thin wall rib also runs 
the perimeter and protrudes down from the top part to allow for a glue attachment to the 
rubber outsole 14 and acts as protective backing or reinforcement. 

The upper and lower molded parts do not extend past the normal perimeter of the 
shoe, as they did in my previous patent. Everything is contained within the boundary of a 
typical or normal shoe, thus reducing the danger of side-to-side shoe contact. 

The molder rubber outsole 14 is about .120" thick, and is preferably made from a 
highly resilient synthetic rubber having high resilience, light weight, low specific gravity, and 
resistant to wear, tear, flexure failure and abrasion. Terrain cleats protrude along both sides of 
the shoe to allow for toe and side traction in difficult ground conditions. 
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Preferably, he upper sole part has a thin wall protruding downward from and underside 
of said upper sole part part around the perimeter thereof to provide backing and as a glue 
attachment surface for the outsole piece, and the lower lower sole part has a thin wall that 
protrudes upward around the perimeter of the lower part plane to provide backing and a glue 
attachment surface for the outsole piece. 

In an alternative form of the invention (Figs. 4 - 6), the shoe sole has a recess 40 which 
receives a U-shaped heel insert 42. The insert is added to reduce dynamic load force at the 
heel of the shoe. This insert has a pair of generally planar, parallel arms 42, 44, each of which 
has a recess 46 for receiving a .920" x .350" rare earth magnet. The arms have thin (.077") 
walls, while the insert is thickened at the U-shaped bend 48. The thickness of the insert's 
material, especially in the U's apex, and the dimensions of the tongue-and-groove connections, 
determine the load bearing dynamics of the shoe. After the insert is in place, the opening is 
closed with a molded rubber dust cover 50 which has substantial expandability and acts as a 
bellows to allow for the flexing of the heel or ball under dynamic load. 

Since the invention is subject to modifications and variations, it is intended that the 
foregoing description and the accompanying drawings shall be interpreted as only illustrative 
of the invention defined by the following claims. 
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